
WHAT IS CLAIMED^S: 

1. A sub-harmonic generatoyt, comprising: 

an input filter operabljb to receive an input signal 
containing frequencies from amc^ng a first range and to produce a 
first intermediate signal corftaining frecjuencies from among a 
second range; 

a signal divider circuijt operable to receive the first 
intermediate signal and tql produce a square wave signal 
containing square wave signal components at fundamental 
frequencies from among a /third range, the third range of 
frequencies being about onej octave below the second range of 
frequencies ; 

a wave-shaping circuit loperable to receive the square wave 
signal and to produce a sdcond intermediate signal containing 
sinusoidal signal components/ from among frequencies corresponding 
to the respective fundamerjtal frequencies of the square wave 
signal components ; 

an RMS detector opjbrable to produce an RMS signal 
corresponding to an ins/tantaneous amplitude of the first 
intermediate signal; and 

a voltage controllecl amplifier operable to amplify the 
second intermediate signa3| by an amount proportional to the RMS 
signal to produce a sub-hatmonic signal . 



2. The sub-harmo|nic generator of claim 1, further 

comprising a summing circiait operable to receive a stereo signal 
including a left channel (signal and a right channel signal, and 



to aggregate the left ai 
input signal. 



3 . The sub-ha3rmonic 
filter is a band-pass filter 



4 . The sub-harmonic 
pass filter includes a 



d right channel signals to produce the 



generator of claim 1, wherein the input 



generator of claim 3, wherein the band- 
low pass filter having a first corner 
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frequency and^^ high pass filter havi. 





a 



second 



corner 



frequency, the first corner frecruency being greater than the 
second corner frequency. / 

5. The sub-harmonic generatjor of claim 4, wherein the low 
pass filter is operable to recjeive the input signal and to 
produce a low pass signal, and the high pass filter is operable 
to receive the low pass signtl and to produce the first 
intermediate signal . j 

6 . The sub-harmonic generator of claim 3 , wherein the band- 
pass filter is operable to pass frequencies in the second range , 
the second range being contained |7ithin the first range. 

7. The sub-harmonic generatjor of claim 6, wherein the band- 
pass filter includes a low corner frequency of about 40 Hz and a 
high corner frequency of about IlLO Hz such that the second range 
is about 40-110 Hz. I 

8. The sub-harmonic generaltor of claim 6, wherein the band- 
pass filter includes a low corner frequency of about 56 Hz and a 
high corner frequency of about 19 6 Hz such that the second range 
is about 56-96 Hz. I 

9. The sub-harmonic g^erator of claim 1, wherein the 
signal divider circuit includee a zero crossing detector operable 
to produce a zero crossing signal that transitions each time the 
first intermediate signal Substantially matches a reference 
potential . / 

10. The sub-harmonic generator of claim 9, wherein the zero 
crossing detector includes/ a comparator circuit operable to 
compare respective amplitudes of the reference potential and the 
first intermediate signal, and to cause the zero crossing signal 
to transition each time the amplitude of the reference potential 




substantially "^^quals the fidst interiTHSiate signal, the 
comparator circuit including a / hysteresis circuit operable to 
adjust the amplitude of the refference potential each time the 
zero crossing signal transitions 
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11 . The sub-harmonic 
signal divider circuit further 
circuit operable to receive 
produce the square wave signal 
each time the zero crossing si 



r of claim 9, wherein the 
includes a frequency divider 
zero crossing signal and to 
such that it transitions one time 
al transitions two times. 



the 



12. The sub-harmonic generator of claim 11, wherein the 
square wave signal transition^ between two substantially fixed 
voltage levels. 

13. The sub-harmonic generator of claim 11, wherein the 
frequency divider includes cpne of an edge sensitive flip-flop 
circuit and a level sensitive flip-flop circuit, the flip-flop 
circuit being operable to redeive the zero crossing signal and to 
produce the square wave signal such that it transitions one time 
each time the zero crossing iignal transitions two times. 

14. The sub-harmonic J generator of claim 11, wherein the 
third range of frequencies nJs about 20 Hz to about 55 Hz. 

15. The sub-harmonid generator of claim 11, wherein the 
third range of frequencies /is about 28 Hz to about 48 Hz. 



16. The sub-harmonic generator of claim 1, wherein the 
wave-shaping circuit incfLudes at least one band-pass filter 
operable to receive the/ square wave signal and to attenuate 
frequencies substantially/ outside the third range such that the 
second intermediate sipnal contains the sinusoidal signal 
components at frequendies corresponding to the respective 
fundamental frequencies pf the square wave signal components. 
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17. The sub-harmonic generator of claim 16, wherein the 
wave-shaping circuit includes a/ plurality of band-pass filters, 
each receiving the square wavfl& signal and having a respective 
center frequency such that a / sum of outputs of the band-pass 
filters substantially excludJb frequencies outside the third 
range , / 

18. The sub-harmonic generator of claim 17, wherein the 
wave-shaping circuit includes/ first and second band-pass filters, 
the first band-pass filter halving a center frequency within about 
2 5 to about 3 5 Hz and the second band-pass filter having a center 
frequency within about 40 Hz / to about 50 Hz. 

19. The sub-harmonic/ generator of claim 18, wherein the 
first band-pass filter has /a Q-factor within about 3.0 to about 
3.5 and the second band-pafes filter has a Q-factor within about 
3.5 to about 4.5. / 

20. The sub-ha2rmonii generator of claim 16, wherein the at 
least one band-pass filtef includes a selectable center frequency 
such that the attenuated frequencies substantially outside the 
third range are adjustable. 

21. The sub-hartnonic generator of claim 1, further 
comprising: / 

at least one band-pasa filter operable to receive the input 
signal and to produce / a third intermediate signal containing 
frequencies from among a fourth range, the fourth range of 
frequencies including it least some frequencies above the third 
range of frequencies; / 

an amplifier operable to increase an amplitude of the third 
intermediate signal tc/ produce a fourth intermediate signal; and 
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a summati^i circuit operable/ to sum tn^ sub -harmonic signal 
and the fourth intermediate signafl to produce at least a portion 
of an output signal . / 



22. The sub-harmonic generator of claim 21, wherein the at 
least one band-pass filter inciudes first, second and third band- 
pass filters such that a sum cjf outputs of the first, second, and 
third band-pass filters exclude frequencies substantially outside 
the fourth range, the first! band-pass filter having a center 
frecjuency within about 3 5 Hz tto about 45 Hz, the second band-pass 
filter having a center frequency within about 55 Hz to about 65 
Hz, and the third band-pasd filter having a center frequency 
within about 95 Hz to about i05 Hz. 

23. The sub-harmonic/ generator of claim 22, wherein the 
first band-pass filter has ja center frequency of about 40 Hz, the 
second band-pass filter hals a center frequency of about 58 Hz, 
and the third band-pass fiater has a center frequency of about 98 
Hz . / 

24. The sub-harmonic generator of claim 23, wherein the 
first band-pass filter h&s a Q-factor within about 1.5 to about 
2.0, the second band-pasi filter has a Q-factor within about 1.75 
to about 2.25, and the/ third band-pass filter has a Q-factor 
within about 1.75 to abc/ut 2.25. 

25. The sub-h^monic generator of claim 21, further 
comprising an adjustm^t control operable to vary the magnitude 
of the third intermediate signal. 

26. The sub-narmonic generator of claim 21, further 
comprising a low pads filter operable to (i) receive the sub- 
harmonic signal; anJd (ii) attenuate frequencies substantially 
below the third ranje to produce a filtered sub-harmonic signal, 
the summation circuit being further operable to sum the filtered 



sub-harmonic s^5nal and the fourth imtermed^ate signal to produce 
at least a portion of the output signal. 



27. The sub-harmonic geiferator of claim 5, further 

comprising : 

at least one further band-pass filter operable to receive the 
input signal and to produce / a third intermediate signal 
containing frequencies from amofig a fourth range, the fourth 
range of frequencies including jat least some frequencies above 
the third range of frequencies; 

an amplifier operable to iticrease an amplitude of the third 
intermediate signal to produce a fourth intermediate signal; and 

a summation circuit operAble to sum (i) the sub-hairmonic 
signal; (ii) the fourth intermediate signal; and (iii) the low 
pass signal to produce at leasit a portion of the output signal. 



28. The sub-harmonic/ generator of claim 2, further 

comprising : 

at least one band-pass filtier operable to receive the input 
signal and to produce a tlrjird intermediate signal containing 
frequencies from among a i^ourth range, the fourth range of 
frequencies including at leajst some frequencies above the third 
range of frequencies; 

an amplifier operable t^ increase an amplitude of the third 
intermediate signal to producie a fourth intermediate signal; 



a left channel summati 
channel signal and the four. 



>n circuit operable to sum the left 
h intermediate signal to produce at 
least a portion of a left cbJannel output signal; and 

a right channel summation circuit operable to sum the right 
channel signal and the fourth inteirmediate signal to produce at 
least a portion of a right channel output signal. 



29. The sub-harmojii 

comprising stereo width 
energy at at least some 



c generator of claim 2, further 
ion circuit operable to (i) cancel 
frequencies from among a fourth range of 



ex Dans 
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frequencies fr^ the left channGp_ signal to produce at least a 
portion of a left channel outputf signal; and (ii) cancel energy 
at at least some frequencies/ from among a fifth range of 
frequencies from the right channel signal to produce at least a 
portion of a right channel outgut signal 



f1 
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30. The sub-harmonic generator of claim 29, wherein the 
stereo width expansion circuitj includes: 

a left channel band-pass /filter having a center frequency at 
about a mid-frequency of the fifth range of frequencies, the left 
channel band-pass filter bed/ng operable to produce an inverted 
left channel signal containd/ng a band of frequencies from among 
the fifth range of f requenci/es ; 

a right channel band-:^ass filter having a center frequency 
at about a mid-frequency o/E the fourth range of frequencies, the 
right channel band-pass /filter being operable to produce an 
inverted right channel signal containing a band of frequencies 
from among the fourth ranae of frequencies; 

a left channel sumi^ation circuit operable to sum at least 
the left channel signal /and the inverted right channel signal to 
produce at least a portiion of the left channel output signal; and 
a right channel siimmation circuit operable to sum at least 
the right channel signdl and the inverted left channel signal to 
produce at least a port/ion of the right channel output signal . 



31. The sub-harrnpnic generator of claim 30, wherein: 
the inverted lent channel signal has frequency, amplitude 
and phase characteristics such that energy of the right channel 
signal at frequencies from among the fifth range of frequencies 
are substantially attenuated when the right channel signal and 
the inverted left channel signal are summed to produce at least a 
portion of the right / channel output signal; and 

the inverted right channel signal has frequency, amplitude 



and phase character 
signal at frequencio 



LStics such that energy of the left channel 
s from among the fourth range of frequencies 
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a^Tv attenuated when the left cTiar 



are substantia^xy attenuated when the left cfiannel signal and the 
inverted right channel signal are summed to produce at least a 
portion of the left channel ouyput signal. 

32. The sub-harmonic /generator of claim 30, wherein a 
center frequency of one of trie left channel band-pass filter and 
the right channel band-pas^ filter is within about 175 Hz to 
about 225 Hz and a center / frequency of the other of the left 
channel band-pass filter add the right channel band-pass filter 
is within about 150 Hz to about 200 Hz. 

33. The sub-harmonic generator of claim 30, wherein a 
center frequency of one ofl the left channel band-pass filter and 
the right channel band-pafes filter is about 2 00 Hz and a center 
frequency of the other of the left channel band-pass filter and 
the right channel band-piss filter is about 175 Hz. 

34. The sub-harmoAic generator of claim 30, wherein: 

the stereo width expansion circuit further includes a left 
channel high-pass filtjbr operable receive the left channel signal 
and to produce a left channel high pass signal containing 
frequencies from among those at or above a first corner 
frequency, and a rdight channel high-pass filter operable to 
receive the right cl^nnel signal and to produce a right channel 
high pass signal containing frequencies from among those at or 
above a second corner frequency; 

the left chanilel summation circuit is further operable to 
sum at least the lift channel signal, the inverted right channel 
signal, and the left channel high pass signal to produce at least 
a portion of the left channel output signal; and 

the right channel summation circuit is further operable to 
sum at least the /right channel signal, the inverted left channel 
signal, and the / right channel high pass signal to produce at 
least a portion if the right channel output signal. 
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35. The^^ub-harmonic generator of ^raim 34, wherein the 
left channel high-pass filter i/s further operable to amplify 
energy of the left channel sigiml at or above the first corner 
frequency to produce the left channel high pass signal; and the 
right channel high-pass filter is further operable to amplify 
energy of the right channel sd/gnal at or above the second corner 
frequency to produce the right/ channel high pass signal. 



36. The sub-harmonic gefierator of claim 34, wherein: 
the left channel summa/tion circuit includes (i) a first 

summation circuit operable tp sum at least the left channel high 
pass signal and the invertefd right channel signal to produce a 
left expansion signal, an/i (ii) a second summation circuit 
operable to sum at least tthe left channel signal and the left 
expansion signal to prodi/ce at least a portion of the left 
channel output signal; andj 

the right channel siAmmation circuit includes (i) a first 
summation circuit operable to sum at least the right channel high 
pass signal and the inverted left channel signal to produce a 
right expansion signal,/ and (ii) a second summation circuit 
operable to sum at leastf the right channel signal and the right 
expansion signal to prpduce at least a portion of the right 
channel output signal 

37. The sub-harrilonic generator of claim 36, wherein the 
stereo width expansion! circuit further includes a left channel 
adjustment control opjerable to vary a magnitude of the left 
expansion signal and 4 aright channel adjustment control operable 
to vary a magnitude o| the right expansion signal 



38. A sub-harmcinic generator, comprising: 

a sub-harmonic /signal circuit operable to (i) receive an 
input signal contaihing frequencies from among a first range, 
(ii) filter the input signal to produce a first intermediate 
signal containing frequencies from among a second range, and 
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(iii) produce"^ sub-harmonic signal from CTTe first intermediate 
signal containing frequencies from ^mong a third range, the third 
range of frequencies being about/ one octave below the second 
range of frequencies; 

at least one band-pass filter / operable to receive the input 
signal and to produce a seconfl intermediate signal containing 
frequencies from among a fourth range, the fourth range of 
frequencies including at least/ some frequencies above the third 
range of frequencies; 

an amplifier operable to /increase an amplitude of the second 
intermediate signal to produce a third inte2rmediate signal; and 

a summation circuit operable to sum the sub-harmonic signal 
and the third intermediate ^ignal to produce at least a portion 
of an output signal 



39. The sub-harmonic/ generator of claim 38, wherein the at 
least one band-pass filter/ includes first, second and third band- 
pass filters such that a sum of outputs of the first, second, and 
third band-pass filters epcclude frequencies substantially outside 
the fourth range, the tirst band-pass filter having a center 
frequency within about 35 Hz to about 45 Hz, the second band-pass 
filter having a center /frequency within about 55 Hz to about 65 
Hz, and the third barVd-pass filter having a center frequency 
within about 95 Hz to about 105 Hz. 



40. The sub-harmonic generator of claim 39, wherein the 
first band-pass filtef has a center frequency of about 40 Hz, the 
second band-pass filter has a center frequency of about 58 Hz, 
and the third band-p^ss filter has a center frequency of about 98 
Hz . 



41. The sub-harmonic generator of claim 40, wherein the 
first band-pass fi]/ter has a Q-factor within about 1.5 to about 
2.0, the second bar/d-pass filter has a Q-factor within about 1.75 



30 




to about 2.2S7 and the third /band-pass 
within about 1.75 to about 2.2 



ter has a Q-factor 



42. The sub-harmonic/ generator of claim 38, further 

comprising a user adjustment control operable to vary the 
magnitude of the second inteimediate signal. 



43. The sub-harmonii generator of claim 38, further 
comprising a low pass filter operable to (i) receive the sub- 
harmonic signal; and (ii) I attenuate frequencies substantially 
below the third range to prpduce a filtered sub-harmonic signal, 
the summation circuit being/ further operable to sum the filtered 
sub-harmonic signal and thW third intermediate signal to produce 
at least a portion of the output signal. 

44. The sub-harmonic generator of claim 38, wherein the 
sub-harmonic circuit is further operable to produce a low pass 
signal containing frequencies from among those below a first 
corner frequency, and the summation circuit being further 
operable to sum (i) thd sub-harmonic signal; (ii) the third 
intermediate signal; and j(iii) the low pass signal to produce at 
least a portion of the output signal. 



45. The sub-harrfionic generator of claim 38, further 

comprising : 

a summing circuit operabtLe to receive a stereo signal including a 
left channel signal and/ a right channel signal, and to aggregate 
the left and right channel signals to produce the input signal; 

a left channel su/homation circuit operable to s\im the left 
channel signal and th^ third intermediate signal to produce at 
least a portion of a l^ft channel output signal; and 

a right channel qfummation circuit operable to sum the right 
channel signal and t^e third inteirmediate signal to produce at 



least a portion of a r 



ight channel output signal 
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46 . 



The sub-harmonic generator 





claim 45, 



further 



comprising stereo width expansidh circuit operable to (i) cancel 
energy at at least some frequencies from among a fifth range of 
frequencies from the left charfnel signal to produce at least a 
portion of the left channel output signal; and (ii) cancel energy 
at at least some frequencies from among a sixth range of 
frequencies from the right ch/annel signal to produce at least a 
portion of the right channel ciutput signal. 

47. The sub-harmonic generator of claim 46, wherein the 
stereo width expansion circudit includes: 

a left channel band-pasfe filter having a center frequency at 
about a mid-frequency of thd sixth range of frequencies, the left 
channel band-pass filter bfeing operable to produce an inverted 
left channel signal contadAiing a band of frequencies from among 
the sixth range of frequencies; 

a right channel band-pass filter having a center frequency 
at about a mid-f requencyf of the fifth range of frequencies, the 
right channel band-pasi filter being operable to produce an 
inverted right channel /signal containing a band of frequencies 
from among the fifth range of frequencies; 

a left channel siimmation circuit operable to sum at least 
the left channel signaJl and the inverted right channel signal to 
produce at least a portion of the left channel output signal; and 

a right channel Summation circuit operable to sum at least 
the right channel sighal and the inverted left channel signal to 
produce at least a pottion of the right channel output signal. 

48. The sub-harmonic generator of claim 47, wherein: 

the inverted Ifeft channel signal has frequency, amplitude 
and phase characterfi-stics such that energy of the right channel 
signal at frequencies from among the sixth range of frequencies 
are substantially /attenuated when the right channel signal and 
the inverted left fchannel signal are summed to produce at least a 
portion of the rigjht channel output signal; and 



the inve:SE^d right channel siJgnal has^xrequency , amplitude 
and phase characteristics such that energy of the left channel 
signal at frequencies from among /the fifth range of frequencies 
are substantially attenuated when /the left channel signal and the 
inverted right channel signal ar/e summed to produce at least a 
portion of the left channel outpijft signal. 



49. The sub-hai:Tnonic gerJerator of claim 47, wherein a 
center frequency of one of the ]Jeft channel band-pass filter and 
the right channel band-pass fitter is within about 175 Hz to 
about 225 Hz and a center frequency of the other of the left 
channel band-pass filter and tMe right channel band-pass filter 
is within about 150 Hz to about/ 200 Hz. 

50. The sub-ha2rmonic gfenerator of claim 47, wherein a 
center frequency of one of th^ left channel band-pass filter and 
the right channel band-pass f/Llter is about 200 Hz and a center 
frequency of the other of th^ left channel band-pass filter and 
the right channel band-pass ffLlter is about 175 Hz 



51. The sub-harmonic generator of claim 47, wherein: 
the stereo width expansiofi circuit further includes a left 
channel high-pass filter opirable receive the left channel signal 
and to produce a left dhannel high pass signal containing 
frequencies from among phose at or above a first corner 
frequency, and a right phannel high-pass filter operable to 
receive the right channel/ signal and to produce a right channel 
high pass signal contain:Jng frequencies from among those at or 
above a second corner frecjuency; 

the left channel sujnmation circuit is further operable to 



sum at least the left ch< 



signal, and the left charnel high pass signal to produce at least 



a portion of the left chc 
the right channel s 
sum at least the right c 



.nnel signal, the inverted right channel 



nnel output signal ; and 

ummation circuit is further operable to 
hannel signal, the inverted left channel 



signal, and tne right channel uhigh pass signal to produce at 
least a portion of the right chaAnel output signal. 



52. The sub-harmonic genarator of claim 51, wherein 

the left channel high-piss filter is further operable to 
amplify energy of the left channel signal at or above the first 
corner frequency to produce /the left channel high pass signal; 
and / 

the right channel hign-pass filter is further operable to 
amplify energy of the right/ channel signal at or above the second 
corner frequency to produce the right channel high pass signal. 

53. The sub-harmonicJ generator of claim 51, wherein: 

the left channel smmmation circuit includes (i) a first 
summation circuit operable to sum at least the left channel high 
pass signal and the inverted right channel signal to produce a 
left expansion signal,/ and (ii) a second summation circuit 
operable to sum at le^st the left channel signal and the left 
expansion signal to rfroduce at least a portion of the left 
channel output signal; /and 

the right channefl. summation circuit includes (i) a first 
summation circuit opeajable to sum at least the right channel high 
pass signal and the /inverted left channel signal to produce a 
right expansion signal, and (ii) a second summation circuit 
operable to sum at libast the right channel signal and the right 
expansion signal to/ produce at least a portion of the right 
channel output signafl. . 

54. The sub-harmonic generator of claim 53, wherein the 
stereo width expansion circuit further includes a left channel 
adjustment control/ operable to vary a magnitude of the left 
expansion signal and a right channel adjustment control operable 
to vary a magnitude of the right expansion signal. 
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55. An expansion circuxt for increasing an apparent stereo 
width produced by a left chaj^nel signal and a right channel 
signal , comprising : 

a left channel circuit oj^erable to cancel energy at at least 
some frequencies from among a/ first range of frequencies from the 
left channel signal to produce at least a portion of a left 
channel output signal, the At least some frequencies from among 
the first range of freque/icies being derived from the right 
channel signal ; and 

a right channel circuit operable to cancel energy at at 
least some frequencies from among a second range of frequencies 
from the right channel sigAal to produce at least a portion of a 
right channel output signal, the at least some frequencies from 
among the second range of /frequencies being derived from the left 
channel signal . 

56. The expansion qircuit of claim 55, wherein: 
the left channel circuit includes a left channel band-pass 

filter having a center frequency at about a mid- frequency of the 
second range of f requeficies , the left channel band-pass filter 
being operable to pzioduce an inverted left channel signal 
containing a band of :5requencies from among the second range of 
frequencies ; 

the right channelJ circuit includes a right channel band-pass 
filter having a center frequency at about a mid- frequency of the 
first range of frequencies, the right channel band-pass filter 
being operable to produce an inverted right channel signal 
containing a band oq frequencies from among the first range of 
frequencies ; 

the left channfel circuit further includes a left channel 
summation circuit Operable to sum at least the left channel 
signal and the invetted right channel signal to produce at least 
a portion of the lefet channel output signal; and 

the right channel circuit further includes a right channel 
summation circuit (operable to sum at least the right channel 
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signal and th^inverted left charpel signal to produce at least a 
portion of the right channel output signal. 



57. The expansion circuitf of claim 56, wherein: 

the inverted left channel signal has frequency, amplitude 
and phase characteristics such that energy of the right channel 
signal at frequencies from abong the second range of frequencies 
are substantially attenuates when the right channel signal ^and 
the inverted left channel signal are summed to produce at least a 
portion of the right channefl. output signal; and 

the inverted right channel signal has frequency, amplitude 
and phase characteristics / such that energy of the left channel 
signal at frequencies frdfn among the first range of frequencies 
are substantially attenu^ed when the left channel signal and the 
inverted right channel s&ignal are summed to produce at least a 
portion of the left channel output signal , 

58. The expansion circuit of claim 56, wherein a center 
frequency of one of /the left channel band-pass filter and the 
right channel band-pass filter is within about 175 Hz to about 
225 Hz and a center/ frequency of the other of the left channel 
band-pass filter andf the right channel band-pass filter is within 
about 150 Hz to aboit 200 Hz. 

59. The expansion circuit of claim 56, wherein a center 
frequency of one /of the left channel band-pass filter and the 
right channel baAd-pass filter is about 200 Hz and a center 
frequency of the /other of the left channel band-pass filter and 
the right channel/ band-pass filter is about 175 Hz. 

60. The expansion circuit of claim 56, wherein: 

the left channefl circuit further includes a left channel high- 
pass filter operable receive the left channel signal and to 
produce a left channel high pass signal containing frequencies 
from among th®se at or above a first corner frequency; 



amiel circuit further includes a ] 



the right channel circuit furthfer includes a right channel high- 
pass filter operable to recei\^ the right channel signal and to 
produce a right channel high /pass signal containing frequencies 
from among those at or above a second corner frequency; 

the left channel summatfion circuit is further operable to 
sum at least the left channel signal , the inverted right channel 
signal, and the left channel [high pass signal to produce at least 
a portion of the left channel output signal; and 

the right channel summition circuit is further operable to 
sum at least the right chanAel signal, the inverted left channel 
signal, and the right channel high pass signal to produce at 
least a portion of the right channel output signal. 

61. The expansion ciJcuit of claim 60, wherein 

the left channel hioh-pass filter is further operable to 
amplify energy of the left channel signal at or above the first 
corner frequency to prodi/ce the left channel high pass signal; 
and 

the right channel hfigh-pass filter is further operable to 
amplify energy of the ridht channel signal at or above the second 
corner frequency to prodtice the right channel high pass signal. 

62. The expansion/ circuit of claim 60, wherein: 

the left channel / summation circuit includes (i) a first 
summation circuit operable to sum at least the left channel high 
pass signal and the d/nverted right channel signal to produce a 
left expansion signal, and (ii) a second summation circuit 
operable to sum at Jeast the left channel signal and the left 
expansion signal to/ produce at least a portion of the left 
channel output signal; and 

the right channel summation circuit includes (i) a first 
s\ammation circuit operable to sum at least the right channel high 
pass signal and thJb inverted left channel signal to produce a 
right expansion signal, and (ii) a second summation circuit 
operable to sum at/ least the right channel signal and the right 



expansion sigfiSl to produce at /least a portion of the right 
channel output signal. 

63. The expansion circuit/of claim 62, wherein the stereo 
width expansion circuit further includes a left channel 
adjustment control operable tfc vary a magnitude of the left 
expansion signal and a right channel adjustment control operable 
to vary a magnitude of the rigmt expansion signal. 

64. The expansion circuit of claim 60, wherein the first 
corner frequency is about 5 . 3 /KHz . 



65. The expansion cirduit of claim 60, wherein the first 
and second corner frequencies are about 5.3 KHz. 
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